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Abstract. We presentrecentanalysesof the top quarkmassmeasurementin dileptonicchannel.
The measurementsuse200-360pb

� 1 of datacollectedby CDF andDØ experiments.The future
prospectsarediscussedaswell.
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INTR ODUCTION

Thetopquarkmassis afundamentalparameterof theStandardModel(SM),andit plays
an importantrole in the precisepredictionof electroweakobservableslike the Higgs
bosonmass.The Tevatroncollider provides pp̄ collisions at a center-of-massenergy�

s=1.96TeV. At this energy, the main productionmechanismfor the top quarkis the
pairproductionvia quarkannihilation(qq̄ � tt̄) or gluonfusion(gg � tt̄). Thetopquark
decaysinto a b quarkandaW bosonwith branchingratio nearly100%.

In dileptonic channel,the two resultingW bosonsdecayleptonically. Suchevents
have small statistics(5% branchingratio) andtwo neutrinosescapingthedetector, but
they alsohave little backgroundcontaminationandonly two possibleparton-jetassign-
ments.The measurementof the top quarkmassin dileptonicchannelis an important
anddirectconfirmationthateventsin excessover backgroundaredueto the top quark
asdescribedby theStandardModel. If themeasurementis consistentwith that in other
channels,it canbecombinedto yield greaterprecision;a significantdiscrepancy from
measurementsin otherchannelscouldindicatecontributionsfrom non-SMsources.

Thedileptoniceventselectionsincludeidentificationof two leptonswith high trans-
versemomentum(pT ), large trasversemissingenergy ( �ET ) dueto theundetectedneu-
trinosfrom W decays,andat leasttwo high-pT jets.Thereconstructionof thetop mass
from dilepton eventsposesa particularchallengeaskinematicinformation is carried
awayundetectedby thetwo neutrinos.

METHODS

Themassmeasurementtechniquescanbedividedinto two categories:templatemethods
andmatrix elementmethods.Thetemplatemethodsin dileptonicchannel[1, 2, 3] scan
over a chosenkinematicvariable(s)to compensateunder-constraintsystem.The most
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FIGURE 1. LEFT: Reconstructedtopquarkmassfor thedataevents,with normalizedbackgroundand
signal+backgroundparametrisationfunctions.Theinsetis thelikelihoodfunction.(CDF Pz � tt̄ � ) RIGHT :
Finalposteriorprobabilitydensityfor thedileptoncandidateeventsin data.(CDF Matrix Element)

probablemreco is calculatedin event by event basis.In this way, masstemplatescan
be constructedfor tt̄ signalMonte Carlo with differentmtop values,aswell asfor the
modelledbackgroundprocesses.By comparingtheobservedmreco distributionfromdata
to theparametrizedtemplates,thetopmasscanbeextracted.

The CDF Collaborationusesthreetemplatemethodsto measurethe top mass.The
measurementsusedifferentscanningvariables:longitudinalmomentumof thett̄ system
(Pz � tt̄ � ), two η anglesof thetwo neutrinos(η of ν), or two azimuthalanglesof thetwo
neutrinos(φ of ν).

The matrix elementmethods[4, 5] usethe leading-ordermodel of the production
processandaparametrizeddescriptionof hadronizationandreconstructionof jets.After
integratingoverall unknown quantities,oneobtainsper-eventprobabilitiesasafunction
of top mass.The final posteriorprobability is obtainedby multiplying the per-event
probabilities.

The CDF Matrix elementmethodcalculatesthe posteriorprobablityusing the the-
oreticaldescriptionof the tt̄ productionprocessexpressedwith respectto a vectorof
measuredeventquantities,x:

Ps � x �Mt ��� 1
σ � Mt �

dσ � Mt �
dx � (1)

wheredσ
dx is theper-eventdifferentialcross-sectionandσ � Mt � is thetotalcrosssectionas

afunctionof topmass.To evaluatetheprobability, oneintegratesoverneutrinoenergies
andtransferfunctionsW � p � j � , which describetheprobability of measuringjet energy
j with given partonenergy p. Becausea fraction of candidateeventsarebackground
events,theprobabilityPbg � x � needsto becalculatedfor eachbackgroundprocess.The
generalizedper-eventprobabilityis asumof signalandbackgroundprobabilities.

The resultsfrom the four describedCDF methodsarecombinedvia determination
of statisticalcorrelationsbetweenthe measurements[6]. The result is mt � 168� 2 �
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FIGURE 2. LEFT: The Tevatron Run II top massmeasurementsin dileptonic channel.The results
are consistentwithin statisticsbetweenCDF and DØ , and betweenlepton+jetsand dileptonic decay
channels.RIGHT : Expectedstatisticaluncertaintyasa function of integratedluminosity. (CDF Matrix
elementmethod)

5 � 3 � stat�6� 3 � 3 � syst� GeV/c2. Eachof the analysisuse340-360pb7 1 of datacollected
by CDF experiment.

TheDØ top massmeasurementin dileptonicchannelis a combinationof a template
methodanda matrix elementmethod.The mostprobableevent-by-event top massis
foundwith a matrix elementcalculation.Thenthemethodfollows thetemplatemethod
methology. The final top massmeasurementfor this methodis mt � 1558 14

7 13 � stat�6�
7 � syst� GeV/c2, using230pb7 1 of datacollectedby DØ experiment.

PROSPECTS

The top massmeasurementin dileptonic channelhasbeenstatistically limited. The
studiesperformedwith the CDF Matrix elementmethodshow, that with 2.5 fb 7 1 of
data,the statisticalerror is exceptedto be of the sameorderasthe currentsystematic
uncertaintyof the method.The most of the systematicuncertaintiescan be reduced
with moredataandwith a smarteralgorithm.For example,the b-jet energy scalecan
be checked with Z � bb̄ sample.The top massmeasurementin dileptonicchannelis
becominga precisionmeasurement.
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